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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etching 
agent capable of etching a Cu film by an easy 
chemical etching method being a dipping method by 
rest process in the case that a Cu film of low 
resistance is used as a wiring material, small in the 
secular change of the etching grade and capable of 
preventing the occurrence of a pattern thinning 
phenomenon caused by the dispersion of the side 
etching amount of the Cu film. 
SOLUTION: This etching agent consists of an aq. 
soln. contg. potassium peroxymonosulfate 
monohydrogen and hydrofluoric acid. In this method 
for producing a thin film transistor substrate, on the 
surface of a laminated film obtd. by successively 
laminating a Ti film or a Ti alloy 3 and a Cu film 4 on a substrate 2, masks 27 and 
28 of prescribed patterns are formed, the laminated film is subjected to etching by 
using the etching agent having the compsn., and a gate electrode 5 (laminated 
wiring) 5 and a lower pad layer (laminated wiring) 1 6b of the prescribed patterns 
are formed. 
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imm i ) ^u#*y-w8--**;& y ^Aft-^w 
m. 

i&gtfO. 08JbS2. Omo l/lf£>l><rkft#a 

®k fe**t**»«*»fe<r&i k mwLb-th+fy 

im$m 5 ) v-aos*-*** u »> a t y y 

Kk ®&b **»«*»<5,«ri c k ftlfgtk -M> 
^ y 7r yJSk fflK'k <9«JlI&.?>x -y f - y m 

[ it$ig 6 ] v-hk-*** y^AtJii? 

k ft-MTT*** WfrbKk z k ft^fSk t£ ?oai 

I USE 7] ^/M-*ViSKtgk7<yIgkJgIgiL< 
TOfcftk ft^f «40MK^<>««£ k mmi-h 

+9 >f&bmmb cmmmnx. v+yym. 

[ mim 8 ] ^;^df 7 KIStt k 7 -y \\M b £**rf 
lJBKDx>yf-yysiJ. 

[ff#89] BUte^^VK^i. khso 5 , 
NaHS0 5 , K 2 S 2 0 8 . Na 2 S 2 0 8 . (NH 4 ) 2 S 2 

s z. b mw.b -ttm&i x\i&w&co*? y» b m 

K^sw^x-yf-y^j. 

imt% i o ] ms&imit. v&mn&m 

wfBBun+f ymbmmmmmcDx. v+y<m. 
[ mm in mzy-y itmz . nvti y <m<r> ? >y 

*M*«8iBttco?-* yjlk fl?B*O«Jl)»0x -y * y / 

[if** 1 2 ] »»±t=«HBi*«i«u, mmmcom 
^y^jftfflv^fffa^nftx y *yy LTiiriB»rj£>t 

^-y«)ffli!»ft»J«-6ikft»fflk-r6« : F-«»ffl 
[ff$g 1 3 ] afiflchfcf-* yftKlif-* y^^k 

mmb &mdu&mitzmmmcr>mwt l zm&^-ycr>-? 

JWftfflv^l9iEf-^y«X{if-^y-&AlKk*PJIRk<^» 

mm^-vi-yy Lximm&v-y<nwsm*m 

[BWWB14] 3»fcLfc4«fir<fc fell 1 

i cosn/i k ^imifM k $ 2 co&jgj! k as 2 k 



k 9 2 (r&mmco o b t> -J*f*t § (c£ I 

f-^y«xiif-^y-&^k^kft«jw«i,fc 

y-^UkfflUk mmm*. -y *•> 7 lx mm 
&w-y<nw8msLzm-t&zbzmb-rhm :: f- 

1 5 ] 'tHMMKWffcsKy S' U 3 y*»&»j£ 

■f * i k zmb-tz 1 4 iessco«^ii§iffl^ 
iman 1 6 ] mmm. 1 2 1 a o wtoihc 
*f & £ k ftttsk -rsm^a^. 

[000 1] 

EI»ftf^l-rs^iOx.y^y^JtjJ:^nftfflv^ 
[0002] 

=$r?i^h7 yiszmm&mmwwmf&h yyisz? 
m.8 3±ka 1 xjia 1 £&*k<o$m*ma>£*s 

y-hWS8 4*«SJtfe*i, i<oy-b«ffi84ftaa 

8 4±^rcoy- h^^8 Sifcr*^^ r X y a y 
(KIT. a - S i kB&te-ri. ) *^^l»^*tg»)a8 
6 ^IStt^n. yy^<0 nMT«ft^-OT*;P7 r X 
^yay(JJlT> n»Sa-Sik*IB't6)36»fe** 
^-S-yi?ay^^ h«8 7ft^tT^ft«g»)i8 
6±3&»4>y-HfilW«8 5±(C*>fcoTA 1 X«iA 1 £ 
A* k' »W Wfl <o^4V-^«fii88fc«J:t/h-^-f 

y«ffi8 9*<ift»t4>atv^. ^lt, i^^v-xm 
s 8 8 . hw y«® 89. y— MtflS84 mx-ffi&z 
tihmmbyytjxfs^zmo^v ^ a y« 9 

K9 0tay^^h*-;U9 lA*RJt^nTV^i. $4. 

fc<r<03y??h*-^9 iftat-cHWy«fe8 9 
k«»«t«»s'*i.* y^Aitftii («Ts i to 

[ o o o 3 ] ei ^m^wtmrnm-^m. 
■tsy-M!»«a»oy- hffl^^'-y HS9 3<owfffi« 

Sft^LTV^i. S«8 3±<0A IX«A 1^44f<0 
y- hEII«fi*»/5>**T«/'C«y Hfl 9 4±ty- 
^)®8 5 J:t>VN'-y x^-v 3 y^9 0 a y 

^^h^-;P9 5^IS(t'9fL, Zcoay99b^-)l9 
5 ftil tTTS5^'-y HJB9 4 k«»«{c«aS*i.4ai!B 
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i o o o 4 ] ss¥. ®&$t*$iScr>mmfcmzm\ y 

-MM, y-hEML V-^Uffi. FW^fl. V 
-*EHU KM yf&S&& if <^«flK«||^Sfit t <fc & 

tm*ffltthiz*>£Msmtnk it a i *£iiA i £ 

v>3 . -ffiSttii. a l 4fciiA l ^*»(?>ffii8^«lfi£-r 

a, i»cuii««mc7*M;y/97^-fc:j:")Jjf 

*0H* JB WC JbEC u Ktcx » f-y^fcfcU StS^dc 
&. 

[0005] 

^yymtLx\t. pans (uyK-ftK-WR*) 
tk^ox -y f-yymtmhixx^ o . g»ifflx 7 f 

V7mtlX$>m%tlX\^ . LfrLKtfbmiOcOA 
fcw"t J: 3 3 a _hte]£K UzMffl&tfLmcO C u 

H84 a<9fSffifcv*7^-y84b£j&£Lfc{><>D 
Sr. ±IE05§K^T>'^x>>A*>|,V'>{iPAN^cox-y 
f-^^Wfc»jt«»T«atL. x.y^y^Jfe-fh. 0 
1 0<7)B^-fJ;5{CV^.^A-^-y8 4b<7)|ffflc7)C 
ui8 4a eWRIKl <x-y^y7"$tlTL*v\ 
C u jg8 4 a<0|fflH<9+*SS#tf>x -y f - y 9^m<7)U 
ftcr>x.>y?-y7m£r) iiiJnU HlOeOCKijst-i'S 
£f#£>ix&Kj||8 4 c o&fltfv^/^-ys 4 bo 
46 J: 0 UK < & ^> T L * 3 1 v >3 >t 9 - y «g 0 3HR fr'dfe t 

Xyf-y^-h^SBfcfcj&tfcUtf:*). CuM«0iI 
»«ffl<03 f h o-no&lt L < . )9fa<Otl(f^>C u IdH 

*m^i9r&i&. ±MZ<n£o&w-ym<)mm*£.t 

[0006] *9tmt. ±$i&fiHZ&*X%Ztltii><7) 

x\ mtjL<oc\imwjm®bLxm^i%&iz. m 
±tz£h&%mb^ifai%%'!r$.*>i>3i» / +yrmxc 

uMfcxyf-y^-ea, L*>ix>yf-y^-bo|£Bf 
$£{ttf'J?%< . CuK^fflE^x-yf-y^JI (1M Kx 
•y ^> ) l&Zk tz&Bt&W- 

ym mm*± i &com±T$ &x -y f-y^j^ s« 

[0007] 



&iflOX7^y^J£±IEISgI<Dfl?&3«i: L 
fc. A>A>S#IjS;<7)x -y ^y^fc: iixlf. n±iz£&& 

SSfcV^m^^S^^X-y^y^&T'C uKSrX-y 

<, CuIW Kx-y^y^a^fej-T^l.cOT'. FJr 
a<OtMKOfflKtK^$«(c49« w b & . UEiHtf) 
x-y^-y^Hi, ft»£*WLTWCkJ:v\ **5x 

•yf-y^jciiuf. x-yf-y^i^-h wUBMHbi**: 
<. CuKWf Hi7f-y/'iiJH:T**aifl. 

[0008] ijfix v+yym*0yw** v— was— 

MMrU^^UEii. 0. 0 8J5S2. Oraol/I 
?*6£fcjWff*L<, A Off* KiiO. lj^l. 

o m o i / 1 xh h . ^>u^ y -tim-Tkm* ova, 

nm&tfO . 08mol/l *StT&6 1 . 1X9*9 

-y<om<?)mmmitfmsz&<z. ^^-y^tix i 

*v\ #^^i^>liS^^i|@* { vx^A^-ycofiJ:0 

$»k ^roT u* a . ^ujr^y-B5^-*#^ y 

i8S^'2. Omol/l^St.I'yfy^-b 

>ummfc%^xL£?. 

[0009] *m<?>j-9ymkmmtmmm<7)*-v 

^";j-y9 , mz%j-ti-&zttfxz?>di, m±iz& 
hmmmt ^?^%9$.ti)v^v*y9mx±%m.® 
m*mmh^9ymx\&9yis<mtmwk<r)mft* 

HSX.y^y^T££. *^(7)^lJ77fy|gt^t 

co««K(7)x-yf-y^j{i s ^*^y-«[BH*»* 

*. *»*»6xyf-y^Jfc:J:n{i, SOTS: 
»Jftt6«»WM Kx-yf-y^JiSr^-t-tS^i:* 5 

•y *y9&x±.fflmmmfcth : t u rfvixiit 
f yfy^»t aw^jwrt- jsx y^-y^T#s. 
*fWH«^ o m b mmt mmcox. -y y^m. 

fS^^r^ S *^x -y f - y ^Jfe"C±BSWK t ^ 
[0010] *«B*0^-^y|RfcjBKi: WBWBR^x-y 

*yrmt. w**vim8ib7 >y®bmti>i<it 
mmb znftth7i<.wm*t>%&z.b m®bi-& t> 

OTAoTtiV^ *^x-y^-y^](cj;n{f. 

y«Kttf-^y^^fcfflRto«*l»ox y f-y^ 
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\m. (C \-4*>®B.) #**<fc*fc % x-y^-y 

c i mmht b. xv*y? 
u-b*t^<*9-t8rr«iJ«lUfc:<<=Sr*fcft, cii 
*0±PRfc LTtt, 10X«*i:"*-*£i:i&«ff*U>. 

[oom *m&*9ywihmwm®mm&v* 

tCAiltf , 7 vftfljt^-Sfli. 7 **tf*»aW»K: F- 

m t mmt mmm* * + vrw* < -fix * *y 

4. i^xyfy/IMlcli, 7-yK^^TV%Tt,J: 

[0012] ±3R^^vmS»k LXli. KH SO 

5 , NaHS0 6 . K 2 S 2 0 8 , Na 2 S 2 0 8 , (NH 4 ) 2 
S 2 0 8 <D o hti* h ill V > Wp-^SJyj:*) h cotf 

^i^kry^x^^fflv^fu gftflajt L-cfiKc 

U NaCl, NH 4 C \%t'tfm^L>tlh. JJJ7'V 
ft«t UCtt. T/U#U&Jil<07-yflmL<li7«yfc 
7y*x>}.A#ffiV^*U ftfrfflfcLTteKF, Na 
F N NH«F$rifjWflV>&il5. x>yf-y^Jtf<0»^ 

fcWtftoa»^fc*f: UT(is KHS0 5 t 
KC1, (NH«) 2 s 2 o 8 tNH,c 

WMK&toGb LXii. mU£. KHS0 5 fcKF, 
(NH 4 ) zStOabNHtFKfZWfZZbtfX'Z 

I. 

[0013] *m^*mnmmnwa$m. s 

t 4±f5<?)V ^*xoflU«W*«W<^Wi: -y f-y 
£J^T±f^!i£x ^ f-y ^ bT±f2m£^- y<0 
fflEB£#Jft*S a»*»*|||j£co*F 

^fS^^S^x-y^-y^TCulg^x-yf-y^-C 
*. UM>Xyf-y/W-hotB«^#jJ«Or<, Cu 
^coifflffiwx-yf-y^* (im Hx-yf-y^ft) 
T\ Bfafl5»S««HS»*»)R-C# h<r>x. 

fwx-b*), m.nmmx\ wtmmz®±x% 



[ooi4] *xn^>«?flHSffl»K(o»i^(i. s 
y ^i^ffl v^T±£f- * >&b mm vmmmz- y * 

J:*itf . ±BBWIlR*fllJS"t6IIIJ»W-f Hx-yf-y^ 

4 * 9 y«uu±* 9 y^&m b mm<vmz -fix ?- 

»?*4. ttoT, *>*>4ffij£w*&0JlOS?&3§!Sf| 

mmmmmmzztu*. »st*)m±.twmssim 

X'^h. x.yf-y^Jfc UT, #fcs ^JT^fV 
KStSt 7 >yKt«St LOiSftMit: 

&*»atfflv^«^»i, ^-^yUXJi^^y^^t 
Hit i: c7)«Ji)i&x -y ^y^$ ^r< -fix >yf-y^T 

[ 0 0 1 5 ] *%>!H^«?nSfflSfi<09Bi^ 
tt, «*Jbt^*< t t>m 1 O&JS® 1 ^*6ii«i: 
fc * 2 CO^JSI i: m 2 <rmm tmtiVrf- 

mmmRcom^mx-h o -c . jjbjr i t « 2 o^js 

izm&w - vwx 9 l , *oi>**vfflmb 
7 >vWbim^L<\tmmb*titthim®.. hh 
v^i^w^f vssKiSfc 7 -y-fc^t *-«rr **»«*» 
^.^•sx -y i-y^lim ^x 1X11-9 ymxiti-9 y% 
&mbmb<mmm^i-y9'Lx±%m%"9- 
yommm®zmm-&zbm®b-tz>. frfrim®. 

(S]±t§ h . m%^mmwmmmmzto\vx > 
[0016] *^om^«ssi{i, ±E<ov^-m*Hoij} 
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£ftkv^fi|j£#*<fcft. 
[00 17] 

R8£3*tftt>*>T'li3:V\ 

(TFT) bOflMHiTFTvhy?:** 

■fcttw* y-^iasaosiM, c amm*- 

<^MI b^yy'x^M 1 feftftgglROffiA&F 

[0018] t-r, muh^ys/x^iiaoi^tcov^ 
■caww-ft. a«h9>^^»afett, s& (Sft) 

2±fcRJf 50Ml00n mgJgcOT i $?XttT i 
#R3 kJD¥ 1 0 0 J1jM2 0 0 n mgJS^C uR4 
frft**- MM 5 tflWtfcJrC^ft . *<0±te^- hfg 
«R70«Rtt4>*i, i<oy-He«H7±fcT ; e^7T 

ft, $&fc.ltf>¥IWfcR8±fcn* aa-Si*9MR' 
Ythti. fflifcy-xlll :2*jJ:Vl*MvWil 
4#SW-fc*l"0*ft. V-Xtil2, HM^tll 
4(2, 5 OOnmSScOTi JiXtiT i 

£&Rl 0k, W*l 00^22 00 nm««<0CuK 
1 It, RJ¥5 0JI>S1 OOnmgJgcOTiJ&XteT 
i£&Rl0rt>£> «rftfctf>T»ft. 
[0019] ttz. V-XUffil 2W>f>tll4 

RJjWBjSSfl. ^'.yy^-ygyKnC Cu 
R 1 1 «±«lfcRttfe*UfeT i RXtiT i £&R 1 0 fc 

COA'.y y^-xa >Rl 7<7)fflb L"Ct2, a (7=6*7 
TX)-SiN,:H, a-S i N,, a-S i0 2 : 
H, SiO,**W* ft. -£LT, ny? 

*ftiTOJBi9jWBfc$;h.TV%ft. 
-/H8£jItT HW yflWl 4 k I TOJfi 9 (B 

[0020] y-*K««»T*bfcHLTtt, 
7*- hJSIiR7±tCT i RXteT i 6ftR 1 0 k C ul 
1 lfcTiRXHTi£&Ki Ofcj&WjfcftTWtvK 

JBl6a#»jS3*U ^Itfi^vy^-ygyll 
7jWftRSil, A 1 JKXtiA 1 £&J£ 1 1 0±MtR(t 

WufcT i RXtiT i l o fcjttft ny??b* 



2 0«9rtKffi*sJ:tfl£Blc»oT I TO*»fc$rft±a><c 

0 JItTT§?A'7 HI 1 6 a k±SPA-. y Hlf 2 1 *«* 

[002 1 ] «(C, y-MS»<0«^»cCWLTtt, 
S«2±tCTiRXIiTi-^R3k, CuR4*»fe* 
FRl 6bjWB£§*u *<OJtfc«tf*-Mft 

2MMd*lTVift. *LT. 3y*?htf-;P2 2«> 
rtMfflKiVJSiBtittoT I TOfr&frftJtiW'y HI 
2 3jWfflfc§iVCHft. Z<r>ay??Vfc~)V2 2ZW 
tXTWJ^ HI 1 6 b k±»/t y HJI2 3#t»Wc 
SRSflTV^ft. 

[ 0 0 2 2 ] fcfc, *#^<O$-|gtt0gS«>8HR h 5 > 

ft. H1WMH2+, ^atOfiHHiWRh?:'^;** 
(TFT) SB, bOfl|^TFT7HJ?Xffll£ffiil 
tft y-*IMW>«KP9L c *>SMHiy- H 
ttt*l/CV*. £-f, Hl<0Afc5crJ:afc*R2± 

&R3 k , C u|£4 k * JftfcjftjR UT«RRS»jjW 
ft. owe. m&hyyi?A?%alzmLXli±S2m 
«5&«lftr*CuR4±fc7t h'jy^97-{-k:J:0 
0t^s^-y«ov7.7A'^-y2 7*Jg*Lfett. ^ 

*^V-«»-**Xr »J *7A ( K H S 0 5 ) b 7 <y Kk 

§-^*-Tft*?§7K*>^=Srftx.y^y^fJ^fflv^T±IB« 

1 RXtiT i 3 k H?R4 k *^^rft V- Y%% 5 
*J&&t& . £ i TfflV>fcX -y f - V^TH+flXVk** y 
-WM-**^y7JUOiMEIi, 0. 0 8Jb^2. 0m 
o l/iT*ftik35«#4U\ ±gx-yf-y^ 

su+<^/p**y-«afi-*** 'J 7 >yi? 

OmK#0 . 05^2. 0mol/l <0«Hl*ItC^ft 

J:3fc:fliSESiirv^ck*«, ±ieaiRS:ffi«f ft# 
^jrrs— mox.yf-y/tct Xyf-y^- 
h"Cx v f-y^S6jjjrcjff4Lv\ ±tex-yf- 

Sr(6j±T'#ft^Tlif*L<, Jbiex-y-J-y^J+m/i/ 

y-MHd* u ^AtM-tftp^fttit^'i 

07S7 5wt%«>«Hrtfc*4±3fcl»3*lTVt4 
[0023] -^r, y- hiEIScoSig^c KHLTJiJ: 

iawiR*»jiw-ft c ujs4±fc7 * h u y ^77 - 

ft. *fcfflv^t<0kH«WX>yf-y^7B*fflv^Jb£ 

=5rT i RXttT i ^R3 k Cui4 kH«f*T*< 
•y HI 1 6 b . J: 3 tc-f ft k . ±IES® 
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5 tiux. "^yymx-±MT i jstxteT i 3 1 c 

u jR4 coffin* H^fcX >y f- y & . 
[00 24] fcfc, »R2<?)±1S^ftfc:CVDJ6*fflV^ 

xy-M8Mffli7*wiRi-*. owe, mih?ys;x 

^f£L£f&, Hl«CHS^£3fcTFT«f-**/HI 
4: MMS 5 co±;frg|5#£$t ± a 
8, n ( Ia-S 1J|9(Xyf-y^-«. *l/C, It 
SI b 7 y ^X^Saftl^y-XBIloNHHVb (CR LT 
(i, 0 1 cod fc^-r «fc oiz. T i KX«T i £r&m 1 0 
k, CuBiit, Ti!IX»iTi£fcBliO£J«fcJS 

[0025] *jc, mm^y'Jxma^ixa, 

TFT*)f-**/HWi:$r*y- f« 5 C0_b:frc7,±f fi» 
IJBKOTiBUttTi^ARl hUV^7 7 

IHMKfcHSxyf-y^fclfcUTs 02<OA^1-«fc 
0&TiJSXJiTi£&$|l OkCuRl lkTiJgX 
ttTi^ftill Ofcfrfe&ftV-XVMl 2k, b*W 

y«ffi 1 4 . y-^E»<o*B?Wb ic 

MLT{i±ie»S)«C0T i JRX(JT i £&Jgl 0±fc7 
* h 'J -f *)J9i%/i?-y0y?z?j*?- 
y 3 8 Sr'ff .-9 ftcofflv >fc t co k N««x >y f - y ^ 
?JS-fflV^±IBa«i^-Jgx-y^>-^^MLT. 02 

coAtc^-r j: ? &t i mxur i 1 0 k C u is 1 

1 k T i ®XiiT i 10tH*S TW> * > y KJf 
l 6 a ZMffctl . CicoJ: 3 trf 4 k . -LfaWIKfrfii 
jS1"*CuRi OcohM Fx-y^y^a^fej-t-rsc: 
k#T#6 5*., »ihfc:J:4aaKfekv^lWJ*^5* 
«y f-y^ffi-pUEC u M 1 1 k ,1 ftO±TcOT i JS 

tit. n* la-S i J19S:«eSffi*4V^iS6affikaS 
at <0W8fc J: 0 x -y f - y y LT^-r */U 2 4 

[0026] Ktc s ftHh^y^X^gBa, y-*Ett 
fiOSK^Btbavy-hEIStiOJB^FactRIL-Cli, Ti 
RX{iTi-£&JK3, 1 0±{CA'. y y^-y 3 y^i 7 

(2, 02cOBt^-fJ:3k:, /Ivi/K-i/gymi 7£ 
SSSife* 4 V ^ijfaSffik fisSifck <OWHfc J: 0 x -y f-y 
y'LT3y?^!t;-;H8^ML)tl> ITOJI£ 
±B5fc#j*LfcflL w--y?-tiz ktciOs 03 
fc^rti^fc, h*-/H 8c9jgffit>J;tfi*)g 

B5, Ayy^-yg^l 70±®tCWT I TOl 1 

8« c fcov t> n* -y >"<.->• a y^ 1 7 



y^LTny^^ h*-/P2 0, 2 2$««(fc*fU 
r'-hiSWcW^^-xa yflS l 7com. 
$ ttcy- M&i#R7 tx-yf-y/Lxny^^ h*- 

)V22mm%) Lata, ITOWfr^HWftRLfc 
ft, ^-xy^-rsdkfcJ:'?. H3fc*tJ:3fc, 
ny^htf-A^O, 2 2CDEffli>J:tfl*lSffl, A'-y 
y^-i^g y§|l 7«0±ffite*>ftT±aif N*-y H«2 1 , 
23*mmh. Z<D£o%$MX\ H3fcij**J:3$r 

an b 5 y 1 s-sutf h z t tfx-% h . 
[0027] m-mmmmmm h jyvxrmm: 

JtfrffifcfcVvais TiKXIiTi*&R3kCu«t4 
k t Jittc«]lltJtflWR^, Culn <o±TfcT i K 

y«flS 1 4 , TSP^-y Kf 16a, 16 b 

iz, x -y f- y^jk t T^;^^f y-WK-^R* y 

A (KHS0 5 ) k7y»k***^6*«p»*»fe*6 

4, 1 lco-9--^ Kx-y^y^aSr^-k-tSikjFTS 

y^ffiT±B1Wifltfll«t6T i RXfiT i ^R3 
k«4«0M73^-Sx-yf-y^T'^. JJESWI 
BWEJiflBTC* > Cull 1 ki ixco±Tco 
TilKXtiTi^Rl 0&^fcx.y^y^r#4« 
T% ^®^O^ffT'J>0, wtissfflirc**. ^ 
o-c, *^4^«om-Hte^^Rh7yy'7.^a 

±.l,z±?>aAhff18;^mmhyyiSA?£mZmZZb 

[ 0 0 2 8 ] 4 tz. mmcDTMlZT i JS*4 VMiT i £ 
AHMWtfcWMItfflV^WT, ilESilRcOTlilcO 

i ^Rtc j; o mm^jmcomitimmztiin 
x\ mm^^7m^(otmi<z&mtiw&im(o±w 
m±x-%. mm. ±s&M2tf#?xm&Tt>&# 
giz. ±ny-him5* r m>i<y ki i 6 bmimco 
mm4iz#yxmfc#<os i#x*)zttzbm±x'Z 
hnx\ immuzs itfwiLtszbizimtm 
mm<D±.%m±x'Z&. 
[0029] tit. mmi i<r)±m£T imxitr i& 
&®iozmit:mmmm\^<?)x\ ^m*o*^> 
sacw s w^btt=5: wiz u =jx bmmmb'tztt 

•f4B^ttSr[6]±T'# & OT\ y-xl«il2. HW 
ymfil 1 4 . W-y HI 1 6 a*«a<3|frg}tlc< < , 
Ztlb^m 12,14 *TWlv Vm 1 6 a #TJto&w!> 
i"J»ri>coS:RS±T'# 4 9 l®l$T-&comi : $:Wi±X'% 

&. sttifc, ±ieTiRx«Ti^Riot,ko 

IHR 1 1 *> C u «WW»«lcitlW* lfl*7* 4 

cot-, MiRi i^ocu«^<oaafci8H-r4»»if 
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ttLT*Tt>TiBKttTi£AKl 0fcJ:D*ffl 
2 , 1 4*T»t-jr KJI 1 6 a^7cS<7)teiS:*<ffiS$ 

*uot\ B^«[*^<?)7c3Roa:tS[^iea-ri.i2tsi®si; 
[ o o 3 o j wmnrnKWiisssmwrn 
t i A-. y 3 ymwBtm*. immt 

i JSXJiT i 3 k C u 1814 k 0«Jf ]g£:-JSx 7 

±T£T i JSXiiT i Lfc 

tff 1 2 , KM 1 4 , Ttf/ty FJI 1 6 a £C 
ul 1 1 <9±TKT i $?X{±T i 1 0 JMU 

Jfflftox-y f-y^fllfc LT^/M"* V— U 
?Ak 7 7$k£*#t *>tf)£fflV>S 
*£teov ^BKB Lfctf. ^/M-* y-«K-*»xr 'J 

fHOTBtex^f-y^f-ftk, CuJK^^x-yf-y^ 
■t*H«x.yf-y^iWifc*«T#. **>*te, Cu 

^^■•v^yy'mhh v>{4x-yf-y/f*tcT i &£>tte 

T i&&]gffltf)X.yf- y^JSrfflV^Tx.yf->^Jaa^ 
[003 1 ] £tZ s TijRXTi-^KkCulRt*^ 
-MR-*** y>At77ii: **«rt6*JB«fc^ 

vmm b7vmtw»i»t< \tmmt 

k£#rr**»«£JflvvcfcJ:v>. icoid^x.yf- 

gx -y , J9ra^«aftji£tt£f»«A < 

*fflJb"C& 6 k jjfattfe ft . 

[0032] (fgzfOBKiii ) *»B^mziut 

fcftk£$ti, y-h*ff5*TS!/<'j'FJBl6b#jS 
fflOWlKt.L-CMo«XttMo-&AI«i:Cu|Rt<0«[ 
JIRtr»jRU ifc, V-xmflil 2*FH>||1 
4^»Ta5^>y HJI 1 6 aJBfiKffle9«JllB|k LTCuJK<7) 
±TtC M o mxii M o *KftfcfltJHJR£#j£ t . 
ift^SJIJlWx.yf-y^Jk i/C^M^yHKR- 



fttO£ffl^ft£-C&ft. tit. ±S&x.v + >71N?0> 

*jw*v-mt-*m y y y»*>*K 

* { 0. 8M8mo l/KOKHW, ttl. Ul'ttV 

y •> a titra moats^ o . 1 m 

1. Orno l/lW«Hrtfc*ftJ:$fc||«3*vo>ft 
dk*<, ±RSWIffltt»jair4#*WI«:-llI<w:>yf- 
y^tJ: 0 BSH-x -y f - y /M h fx >y f - y^T'S ft 
&Xtt& U\ 

[0033] JRZHttffillK^IK h 9 WWWBim. 
JWfiStefcvvctt, MoJKXl2Mo£&)lkCuffilk£ 
*fcJ<WLfc«iI*R\ CuIwlTlcMoIXttMo 

<0^'-hmfli5, y-XflSE12, h'W^ISU, 
TSUA'-y HJI 1 6 a , 16b SRfc. x-yf-y 

^Jt lt^m-* y-a«H*** y a k y y^t 

WI8k***i-4*»«*>^6<i<0^fflv^ikfcJ: 

-k-t*ikj&»^**di. »±fc.J:*aaiiSkv^tt 
$ ^;px -y f - y ^ST±IB«l)lSrffii«1-|> M o 
KXttM o ^Kk ffl)S(7)M^Sr-fgx >y f - y > 
4 , ±S8UllR**=JBflBi'C* & , Molt; 
tW0±T<0M oRXttM o^RiR^fcx «y f-y/f 

[0034] KWEMmm.) mz. *»i5i<o«=sets 

H^is»!K«?i)Sh7yxx^s«c73MJS^a* J , ±a 
<o»-sttt»»<«i» b 9 y ^a^^it^at a 

*4ki*li. y- hWSS^T^v HJI 1 6 b^ 
ffl<0««Jl!k LTC rdXfiC r-^fllk C umtm 

MfSmmis ifz, y-xi6i2^KHyfii 

4^TWU m 1 6 a^JSfflc7)««lk IXCrmX 

Hc7)x -y f - y^lk LT^tJ-^ VHOI-^K^ y •> 
Ak<ffl8k**^S*»}ifc&>fe5rSt,<?D&ffl^SjiSiT 
**. 4^c, ±iex.y^-y^pj>fo^;^Jfy-«K- 

*m >j ^uznthm.<r>wjs.t i Aim nmoi/ 

l^Hrt(^SJ:pti)lS§fLTV^|,ik* ? , ±138 
JiJR*fllfiE-f 64^«K*-0ox-yf-y^fc«J: Ob&ISI 
-x-yf-y^-hT'X-yf-y^Tl=I.^T'»4LV\ 

±I^JiJg* s ^§^»R2^X-yf-y^'f 

&v vfiHc fcV ^±IEWBM*»*-t & C u mtWU* 
#V-«B-*«^ y ^^tcJ: "JSWRWfcx •yf-y/'C- 
* , * *: . JJEC u KOC u k ±ettffl»«RJ6 L . *ti 
£t^Xfmt:&tKttfti>CummTM0>C rXHC r 
^fe«!Wa««tx y ^-y ^T'& ft . 
[0035] SHUttJeiB^EK h 9 y ^ ?mte(DM 
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m&bm Ltzmmn&zx. -y v ? ix m & - vwf 

A'7F116a, 16bt»«f4|Rfc, x**y*0W 
t LT^WVHfflfr-*** 'J »7A tHKt 

isom**- ffix-y^y/t'# sere, o#<a# 

»H<OlOBKSSi"C(i, T i RXttT i £&Jit c u Jit 
tffflWML MoJRXttMo^ifeHkCuRfc^BDWR, 
C rlXtiC r^Hi: Cu|Rk«HMiK*xvf-y^ 
**-&tc-5V^TRWLfc*», wnuwiw-^AKk c u 
itflfflMMIs TalWiTaNfflTa^itCull 
fctffflMM. Ti NJitCuKtOSlJi. TiO.H 
fcCuJte*)OTI»ir*x**5'/+*IMc. ^-v^- 

■5*»8tefflvtftfr. CuJS^fflRWfcx-y^y^-c 
*. *Jt. Mo«tCuili:<oBWWI&x.yf-y^"t* 

9A*44 t ?ft*g»&J8vvhJ£. MoJiox-yf-y?' 
U-HiCuKox.yf-y^U-hiOM^vW, M 
o lit C u JKcoS^SrX > y f- y i> . 

SWIMHWIIH'C**. Z.VfflBlYJViSXfWS.l a 

**- bmfii5 , Tftv FJf 1 6 b#C uJi4#> 
fcflMJSfiTfcD, KW^Bil 
4. TaP<yKJil6atCuJ«l ia>fc«U*3*lTV> 
* jST* & . mHH^ScOSJi h7>y'X 

it****, ±^com-HSfe»®<7)^Jih5y^x^*« 

H«16b»jRffl«|RfcUTCuil4*»j8U X /-X 
«S 1 2 , H W >-«fii 1 4 . TSP^'-y FJI 1 6 a$|£ 
fflOJHfctTCulll lfcjftftU d^L<oCu)i4, 1 

i<ox-yf->-^jt ix*^** v-wit-*** 

£ Tffl V >5x >y f-y^Jtf^^/M-df V HSSK-*** 
'J^AcOrMtis 0. 087^2. Omol/lt'M 
^fciWffSU*. ±JEx.yf-y/»|tt, 
* LT Wh i t #C u R^O&fittfcrti-L-C* ftjfiTff 
£L<, JJBx<yf-y^+tfD^^y— «K-^R 
#y?At*|-fSBStofi*ib&*l 07iS7 5wtX<0 

[0037] ft Q£fflgJB*>fflt h 9 fStt ?WL<m 



3S*t6fct50T(i. a*2±(cjSJRLfcCuR4. 11 

^xy-fv^LTBt^^-ycoy-htwis, y-x 

«S12* KM>itai4, TSA- 7 K116a, 1 
6b£$j£-fl>f&t, x-y-f-y^Jt LT^^y- 

^Z7f>^CuR4 > 1 ltXy-f-y/T*, L 

1 l«0Mffitf>1M h'x yf-y^JI*?^— BfStolftff 

oy-hmfii5, y-x«ai2, KMytsi4, 

W-y h*Ji 1 6 a . 16b £#j£C* l>OT\ #S£ 

OMMprao, Miann?, mmm^ix- 
[0038] imsm-mm) huh. *jhb<o»s 

ti?S)ib7y^X^ (TFT)^ bOgfrJHiTFTV 

h y ^x^mtfiB** y-xEnonmif ( a> h 

«) s dc7)gp^{ig«§4a5 (Csg|5) Sr^LTV^. 

i bixzm®(?>Mfk&mmzto^ximtitiffi 

0ft * 0 . **Slrfflll Sr |S]^t^& t co-Ctt^rV 

[0 039] *-f, mmhyyiSXf&anmiZ^ 

2±ClftlMi7 2S:^LT^y^y3y36»fe**iN(fflc 
«7 3*«§fl, d<7)+5feSP±ty- b^iSli7 4*>' 

mm) 7 5MR»t4>iirv^. y-M«7 5tts'sw 

5 07bSl 0 0nm§Jgc7)Ti)iX<iTi^li4 3t 
JiJf 1 0 0 Jbm 2 0 0 n mW&<0 c u j£4 4 *»4>fl|j*S 
nrv^. ^rfc. y-b«fi§7 5{ill^L=5rV^"-hE 
«t-*WEJjSSfLTV^. -eUT, y-h«ffi7 5±fc 
eif^li (SlOttJM) 7 6*«Jt<5>tlTV^. * 
fc, i NI»f*c«7 3Ktty-X««7 3atiJ:l/HWy 
fS^7 3b *W^, i*lfey-X««7 3a. H 

i^f ymm 3bizm£tit:mi&tfi~**)u&7 3 c t 

^/C, i^^y-X^7 3a" YVIV 

m.i3h iKi-mmi*. ?- hmm 1 4^0 

[0040] V-Xfi73ai(:V-XEi 
(SI2^JiJl) 7 7*W*8it, KM yffl«7 3b 

icFW ynm. (%2co&m) 7 8m^nx^ 

h. i<t^y-XiS»7 7, KHy«fi7 8ML fflUf 
50Ml00n mtSfOT i ®XttT i ^^Ii7 9 1 
mm 1 0 0 ftS 2 0 0 n m|U£<7)C uJR8 0 
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IX F VA V%% 7 8 Vm-h 3 V9 7 Y *-/H 2 2 
jWBftSfU :fl3^?h?|5-/H 2 2£ffltTFl' 
4^S7 8i»«3ftfcITOfri9&*liJWWl 2 

[0 04 11 &K, y-*E*7 7<0»B*»bfcHll/C 
(i, ^2±(=®jSLfc*e«W7 2±fcJBBIttlBR ($ 
2<0»WB) 12 4#»jR3fu ClWJIflReftiU 2 4 
±|CT i iRttTi-&A«7 9 tCu«8 0i: 
TllW'y F17 7 asWRSSfi. **>±K:Uyc-yJ/*- 
xa>JBl81#flM$ft, n*> H*7 7afcJWfta>' 

? F*-/H 2 5<artfiWfcJ:tfl£iiifc:i&oT I TO*> 
6**±aut* F«l 2 5##jSSiVO**. 

h*-;H 2 5£jItTTS&^>y F®7 7 afc_t« 
^•y Fll 2 6#*SlWfc»«3iVCV*S. 
[004 2] ac, #Wg*»dfcWL'Ctt, a«2± 

izimmi 2 lt.t i mxitr i s&m 3tc u 

R4 4*»^6S«8 miV&WB) 12 7jWBj*3 
ft, <e<0±(z(i«ntfiKIR (#52 1 2 8MB 

JfcSfl, $ tt^OlCT i mXltT i ^A«7 9 k C 
u«8 0*»fe4ft*Mff (3I20&JSJ1) 1 2 9MB 

Six, ^M«®1 2 9fc)t-f Sny?? Ftf-/H 30 

rtSfflfc<J:V®fflfc»oT I TOfrfcfciJI 1 3 1 MB 
ftSilTV^. ;OT^^h*-;H 30£iItTJI 
1 3 1 i£4«ffi 1 2 9**lflBWlc««3*i'0>* . 

[ o o 4 3 ] hi i tc^Lfe x o%m?m&mmfc7 1 
4>ni» **r- h*fi ( si i o&m ) 7 5 , ®stm 
(mico^JS®) i2 7u, x^-y^a, y*hvvr 
?y < -mtzx *)jmv*&tf* tern, t i hx^t 

i £&K4 3 1 C u R4 4 t £NI&j£|gt Lfc«MR*>fl 

t7-yigt<s^t L<li^1lte J> 

*^^Sx-/f-y^J$:ffl^TT i JUXliT i £&JK4 
3 k C u $4 4 k <7)S«^Srx - y f- y y-f h Z. k lz J: 

±33SG&w-><oy-Y>w& (mico&mm) 7 
s.sratmo&M) \ 27tmt>tih. 
v-xm& (&2e)&mm) 77, vuA>mm(&2 

<0&mm) 78, T|/f7HI (S320&W1) 7 7 
a, (3520&JSJ1) 1 29\tXJ^y?m^ y 

*YVV?yy i-mzi.v)B&X'%ht>K T 
i JRXttT i -&&§£7 9 i: C u!8 0 fc fcHGJafflRLfc 
*JMl«0«fl5fc JJf - y«7X ? £ JBj£ U 



*vmt&k y vmtimi> Kumutok 
mm. h &wi'vu**vmmk y vwnnk 

*&#»J8a>fc£&x >yf-y^J$-fflv>TT i )KX(iT 

1 79tCuM80fc O^SKSrX 7 * -T * 

mm) 77. KMy«fi(St20ASMJ) 7 8. tsp 
AyKJi (SI2<7)^JSa) 77a, (1120^ 
M) 12 9jW»^n*. 

[0044] JRSHMOHI^I? «Sffl»S«i!!Ji^ 
tCkftfT, TiHX«Ti^M4 3tCu|l4 4t<?) 
SWffii^, 'TiJRXJiTi-&AJR7 9tCuil8 0i:tf5 
aiK5rx>yf-y^$^<-fi5x-y^-y/t^, ms 
OSHIcoy-hmfii (mio^g«> 7 5, §*H (H 

1<0^JR«) 12 7, y-Xi« (JH2<0AfWI) 7 
7, KW Vlifii (m2cO^JSJl) 78, Twuvm 
(%2<7)£mm 7 7 a, (S52C7)^JR«) 1 

2 9 *»*^<»JS-CS 4<0T, W&JMnmAWX' 

[ 0 0 4 5 ] H 5 tt, *^<7)Hife^«c7)^K h 5 y i^' 

M 5 9 *«£-C»ffl"t*±«fe AtnTBtttf^fflK 
5 1,5 2<0±lBJ^7Xa«5 1 cOF^iiiifflgtzJiflBSqm 
SI 5 5 , ±flKmjR 5 7 aUiflfltf 5 *»K 5 1 fflrt^ 
UtRttfeit. Ti!l7y'5X»«5 2«rtffifflUcTfl»BB 
m®«5 6 , T11M5 87&iTffll^'5xa«5 2» 
fcllfcWtMlTH*. ?SSii5 9{i:, ±PJtT»ffi 
I6JBI57, 5 8r B 1{CKIS§nTV^|>. ±ffl^^XS^5 

Xfi 5 2 <0*HBflltttTWl3lSK 6 1 tfBWt fefi, § <o 
icT(ffl<i7t«6 1 <^hffi«fcRlt«6 2**, ROT 6 4 
cOWthffie 5 ^Tffl!l«3t1R6 H|fcrt»fCK0ft»t6*l 

A 1 if*>fe« &RKStJR 6 4 * |»<rc«BW 

[0046] coKStM?g B a B ^iia^fcv^T(i, rm 
y y!SA?m.cowkiTmizmm ixwtLStvtzm h 
m (B^mffi) 1 9Kffla-j-s. z^mmm^m^ 

1 a^S VHiffiR»«^-&flWi>Ml&fflV^ 
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[0047] 

(SWWl ) LT. **V> (1QA« : 

7WJ*f-tt*L 2KHS0 5 • KHSO, • K 2 SO, 

[ (NH 4 ) 2 S,0 8 ] **»<02«J!£JIHEU &X>y 
f-y^J£JI!Vvcc ullfcx Ufcfc #<7>C ux 

TP^Tt. #5X*ttW>«BfcltW3 0 0 nmOC uflt 

SO^fcXvf-y^fcJljvvtxyf-y^LfcfcScox 

fc* UaS*&»$>**V J^fcfcilOiWflx >y * yy 
fJS-fflv^c^cOx-y^y^l^-hti, iittRTytx 

ttira^cox-y i-vyv- htfWotlX^ZZ t A> 

4> . mm<Dx. <y ^-yymt C u JlCDX -y f - y ^fj t l 

[0048] ( glftffl 2 ) iJEgBRffl 1 -Cffi^fe t (0 1 

isiaw>#* v x*»?s*» & * t sotwox <y 3- y 

fc. iftttKr y * x ? .McfciRfr & & Jt«0W>x -y * 

x-mmxcomiztt, ffi&w-v (@miii2 

OO^m) SrW-t-Sv^jyV-^-ygrffigU:. f&|l& 

m) , jstt*«f'rx ro7 7-f^ (mm > t**. 07 

«K «f^(iibWlc7)x-yf-y^J^fflv>/i^co^m. 
^WiHasWwt -y f-y^t fflv^*^a«T* 

CuBWU2«^)i:C*t:Cuffl|*«ia-jr*J0, 
v^^yc^-yffliZKf»WJI»ta[<xvf->^sn» 



flM>160jumgjrc*9. §SI«S^«fc , 5 4 0^mg 

ISfe#l*CuffiH<?5(Bfc«B:2OO/zmT*0s ^ti£» 
Jt**»ifc C uffilgrtWSJxT V*4 Z i: . 
[0049] (H®CT3) 0. 0 5mo 1/leOTj-dfV 
y«i(KHSO 5 «0. lmol/l)H«H 
mm<r)X>yJ~y7%\t. 0. 0 5 mo l/13M8K7y 

U #x-yf-y^fiJSrffl^-C±ieiWt^x-yf-y^L 

08fc^t. H8Jc^Lfc»**»^lttRW<oxvf-y 
7^J£ffl^l>*§£\ *JB*»fc4B*fc l J*TOX.yf-y 
/I— hco^B#^t* { S!U< . 4 B&±X'im$mi£tf 
'teKioX^hZb tfhfrh . £ *Uc*f L THJt^Jco 
x -/ f-y ?m* , 8JB 1 7 0 "9 * Tx >y f-y ^ 
U-h#M-£-f, 1 7BJa±?MWJWb6foh8v*£ 
^TjWJlJ^3#^ CuJicOX-y 
f-y^PJi: LT\ ^=>f V ycoi 0 t^VHBh 
7***7 'J >7 A (KHS0 5 ) $r-&tf«t9^x-yf-y^J 
£ffiV*4fc, X-yf-y^-bcO^^L*^<, Cu 

mm a vxvi-yy&z&i-tt&itwx'Z&cD 
x\ mmmmnmBMi&atzni z 1 hzt 

[0050] (mm a ) j?§ 5 0 n m^m^yvm 

(Crl, Til, Moi, WJR, TiNiR)±(Cl 
0 0nm<&Cull£#rtLfc**ll£mUfc#5X£ 
0 . 0 5 MjJ-df y y*^*» S3Qtt*0x 7 f- 
y*TW<KHSO B H0. Imol/l)fc0. 
^Lfcfc*OT«UfelWtf>x-yf- y*<jBffittfcon 

[005 1] 
[*1] 





x»f>/»Rtt 




Cr 


Ti 


Mo 


w 


TiN 


0.05M 

(KHSOg 0.1 M) 


X 


X 


A 


X 


X 



[ 0 0 5 2 ] * lfciS Lfctt**»6x -y ^-y^J t LT 
0. 0 5M**yy#SS*JllV*i*£\ CritCu 
KtcO«il)lCOC rE TiMtCuMtCOaiJicOT 

iR. wmtcumtommmcowm. TiNitcu 

KtcoaifficoT i NJ&covv^kx-yf-y^Sfrt^ 



X • • • xyf y/«Ji4v> 
A • • • 8nm/min(80A/min) 

MoK^8nm/^-CX>y^yj/$tll.Ct*^ 
=5rfc, 300 nm^CuMfflim Vi-ffl 
COmmmhCumt. 160nm/^T'X-yf-y^$il 

[0053] (H®0IJ 5 ) ^5^fflR<0«iij(ClRW3 0 
OnmOCuJMMISr^'Cy^ffi, 7* h U y^? 4 
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FtjiffiKry^-^A [ (NH, ) 2 S 2 0 8 ] kHC 1 
S:*tr*»S<HF<a««ttO. 2%. (NH,) 2 S 2 
6 8 <7)i§?j£{i2%) frtftSXyf^SWHTXy. 

0. 5%<3iKHT^Lfck #^CuJgi<9x .yf-y^& 

s«Hci«Ktt»ttK:ov^TW^yi. **>i8*£Bii 

2 H 1 2 fcjj* L Jfc»**»4> s C u mSMSr»^ 

LfcttHWrfc, HFk3&«l!Ty*x>7A [ (NH,) 2 

s 2 o 8 ] fcHc i Oitj7mm>b%&x.vi-yym 

JflWCX-yfy/Lfc*^ HCljftKtfO. 5K*5* 
^-OX-y^y/l— H43 0 0 nm/#BflfC*9, H 
C lift£#0%<9^OX7^y^--Mi:13 0nm 

9, i-zf^WHC l SK (c i - 
£o TV ^<rk HCitftiT 

KC 1 4fcttNH«C 1 J&***ft*X.y*y*TWfcJ||V* 

VflHfiffik 7 v»kimt> t < {4Sfla*fk £-£#1-6* 
?»^&6xy?-y^j^C 1 

[0054] (m®M6 ) tfyxmi(03kmz&tm5 0 
nm<0Ti#lifXA , 7^a, 7 * h U y^57 -f - 
ffifcAO^UfctMlfr^fMjL. ^OKiW'^, HF 
fcjiKKr^x^A [ (NH,) 2 S 2 0 8 ] kHC 1 £ 
*tr*J8« (HFcO«Jg(40. 2%, (NH 4 ) 2 S 2 0 8 
<0»KJ42X) *W4l7f y^TW^fflV^TX-yf-V 
^*BHC, X7f^t(0HC l?ftg£0%~0. 

5%a«HT3«Lfcfc&^ iJMM*oxyf■y^:* 
7«Mn (x7f-y^* { ^Tt-i»*t:'<owra) <ohc i« 

HFkJHBHTV^-^A [ (NH,) 2 S 2 0 8 ] k 

hc i z%is7mw.frh%hx.»,*f-vym*m^xx.v 
hc imm&g&zLxtevryf* 
7i$ia«ia^k^fcLTiv5:v^ka><o, x-yf-y?" 
w-httaer-je-c** it **U4, Tim 
lMft»6&*Eltfc;u't<y 7 h y y ^57 < - 

ffifcJ: OiKSt"**^ ieao«;2-5 nmgJgiO 
TiOxJR#£|*LTL*V\ ;OTiOxIliI 7 f 

yfim^tztb. ?.vi-v?\s-ytffc<%->xi&o 
frt>X'hh. 

[00 5 53 (m®M7 ) tfyxmfccomizmg- 5 0 

nmOTiJl (TflW) kHJ? 1 0 0 n m<0C ulti> 

J:9»JSLfcK«fr*fRRL. £<0HBJt*. HFk$ 
KKTV^x^A [ (NH,) 2 S 2 O s ] fcHC 1 
*mtt. (HFWigSliO. 2%. (NH,) 2 S 2 0 8 <35iH 



J£&2%) a»£&*xy*y*TW£JBvvcxy*y^ 
i>^(C. x-yf-y^J+OHC lffiSSr0%-0. 5% 

web-css tJt k & ot i nk c u mommmz. >y 

HC 1 «*flt#ttfcOV^TH^fc. Z<m%Z®l A\Z 
m. %ti. T»« LfcSJf i BM k ^fte>± 
®^Cu)g« s ^+(c1H$ii4^k^<XA-.y^a 
HJ: 0 a«lfiEJl ltzh(DX'fo&. Hi 4 (c^ t 
hT i Hk C uRA»fe***«R*»jKLfcSSWV*H 
Fk^KST^X^A [ (NH,) 2 S 2 0 8 ] kHC 1 
k **tr**»a»&$r *x >y * V ^f^fflv vex >y -?-y 

y-t&WrS. x-y^-y^j+coHc lias (c 1-4* 

8<fc-5T*$9, Xyf-y^V-harav^k***)*' 

[00 563 01 2^Hl4^U^m*^x-yf- 
y^WOHC 1 8WE*«0 . 1 %CDi§,$, C uJWlR* 
1 0 0 nm^»3*TX?f-y* r 't*tf)fc:*!j24f*e* 
***»-5T*J0, W3 5 0nmOTiJ|lJiilSr»|R 

L^sesw-cox-yf-y^^^rafi^g o#a>a>o-o> 

S^fc^LT, JI£5 0nmc9Tig!ki?$100nm 
OC uM^aiOTLTWilfi^ MLfcStlftfOX'y 

[ (NH,) 2 S 2 0 8 ] kHC l**tt* 
jgffitt. Ti»JDK$-x-y^-y^-ri>k^J:OtTi)l 
k C u Jg<9»JiJBI£x .y f-y^-f & k # «0x <y -fyi/jj- 
7B#raS-^cM<T'§. Cu#Jl!i£x.yif-y^1-6 
*l-^(cj£v y f-y yv- Y -ex «y ^ y « i k 

(ct i Oxl*<«§^^<:A, ffl^rarx-yf-yj/ 

HF k^KKTy^x^A 
k hc i ZSttTkWmii. nmt c u^(7)««Ji£7)x 

v+yrmtixm^&t, ±%mmm^v^ym 

aE^r<-Sx-y^y^T^. 0fMcoS®^a®i^&» 

•} * |6J±"C# I. i k 
[00 57 3 (H»0I8 ) tfyXmimMlzm- 5 0 
nm«0Ti^ (Ttfiif) kJDSl 0 0nra^Cuik*> 
^^rl.»JlMS:7.yN- y^ft. 7* h'JV^57-f-ffi(C 

N H, F k . 3%<7)^^fy y ( j8} B D p£ : T/P h* >J -y f-tt 
S!!, 2KHS0 5 - KHSO, • K 2 SO,#*£2fti>* 

mm) bz$ttmmfrk%2>x-y*yyMt:m^xx. 

-y^yy-thmz, X-yf-y^PJ+«OKFX«NH,F 
l§UK£0%~0. 5%cr>mmX3£%.ltzb%<r)T i J8?k 

Cu^<0««)«cr)X-y^y^7B#ra (X-yf-y^#& 
7f S 4 T'^ra ) O K F 4 fcli N H, FiggfiEffttt 

»«Ufc»*i»0T i ffitk dfl<0±«c0C u K»i, 
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01 5lC«LfcltJIW»6T iBSkCuKfr 
irVtx-yf-^tS-rktfT* ifc, .rcDx-y^y/ 

J»*>KF*fcttNH«F»K (F-^y<Dig£) 
Zktfhfrh. ttz. X -y y^mz H F #£2 fit 

v>&< r t , x y f-v/jHic^*^ y aawusw-t f 

-fix yf-y^T^SCik . 

[0058] (HU0IJ9 ) *'7Xii(7)W:if3 0 
OnmOCuJMIJR^'C-y^ffi, 7*h'JV^77^ 
— «*c J: 0»BEL/£«3DUt*f^HL. ZcomifrZ. K 
FXtiHFh, 3%ff)**Vy : >y* 

*UL 2KHS0 5 - KHSO, • K 2 S0 4 *%^^|, 

mz, xv^yymtxoKFcom&zo. i%~o. 5 

%££SU:k#k, KFfcfWTO. 2%<DHF£ffl 
VVfcfc #COX'yf-y/B#rai: C uflUiKcOX-yf-V^ai 

01 6C^Lfctift*»fe, C u|MIK*»jSLfc|i«WT- 

^•yf-y/tS^, Xyf-y^+fcKFj&^Sfl 

+y?u-Vim^ztifibfr&. ttz, x-yf-y^J 
«=P<0KFmK* { 0. 5%<Wt&7tfitf* KFm&WO. 
l%W^J:Ot>x.yf-y^u— h*^<=Sr-5tv>l)«r 
fcj&»i. kf^S (FM ***§v^#x 

y^J+»CHF*«*4*lTV^*^)*tt % KF#*4 
[0059] 

[ ftfflaftjR ] JjLhIWilfcKlU Lfcil 0 *9mmm 

t 6 3r * <> «or* * <OT . »ih t J: « ?5i»ffi 
k v o $ #/px -y f - y i/ftt'C u K£x -y f-y 

[01] «W»fflfflK<Oi!«StS<0»-S 

fmoftK h 7 yisxfmLemkJrmtxnMtznk 
[02] *^com^«sffla««oi8jt*ffi^-ii 

[033 xmnm-mmmnwrmmmm 



mxb&. 

[043 xmntsmmmmm® byy^xm 
nmwtjfflzx mm^titimmhyy'j^mLff) 
mmmmx'bz. 

[053 *JM*0SS-^SS5:<0 V ^"fiX*^IM© 
0T'$>&. 

[06 3 mmmtitmicD^-y^-y mi m^xcu 
Kix.iff-y^iiit §coc ux v+yinMtryejWk 
mimteiK-tmx'&z. 

[07 3 ^teWtitlS^Jcox-yf-y^JSrffl^TCu 
K*x >y f - L£:k #£>c u RoKJWttifc j^tsrc 

[08 3 jWtWkitRWwt'yf-y^OW^fflv^Cu 
H£ x y f - y ^ L£ k § «x -y f - y ;?V- }- ojPSMfc 

[093 hkw&«j8 h ^y^'x^sjsaas^sco 
mmhyy vx 9Wt*ff$WtiB&nh •§> . 

[0103 mcomTmmmMnmiimz xm 
iz^btzwtv&mx'foi . 

[011] *ffl&tR3m®mnvf*iiimmR<r> 
wsmtzx Y )nf>fitzmmhyyi>xmw.<mm 
mmxhh. 

[012] x-yf-y^J^OHC 1«K£0%~0. 
5%o«H"tSQeLfc k u *Sj*wx .yf-y^ 

§ohc 1 mmm&zmfyyx'hk. 

[013] Xyf-y^J+OHC l»**0%~-0. 
5 %OffiBT'£jg Uz k # OT i m«M^x -y ^-y^ 

7B#r a i«oHc 1 m$L$8f'&*m-7y7Xbh. 

[014] x.yf-y^J*WHC imssro%~o. 
5 %OSSHt-SH t7t k i m k C u KomJl^cT) 
x v f-y^7«BlOHC \®J£mfm*t7y7X' 

hi. 

[015] x.yf-y^J4»<0KFXI4NH 4 FJ8SSr 
0%~0. 5^<0KHt^S5Ufck*<0TiKfcCuR 
^a«)lcOX.y^y^5r7B#^KFS/t^NH 4 F^ 

[016 3 x.y^y^J4uOKF<9i!U£$:0. i%~ 
0. 5%5r^gLfvrt#k. KFtfUTO. 2%<7)H 
F Srfflv^ k & ox -y -f-yftifffl k C u mfl^cox 7 
y^$k<Og|ffiS:^^7T'ftl.. 

Is la. 7 1 SWSh^^^aHE (^iSfiffl 
»K> . 2 Xffi (Xflc) . 3, 4 3, 7 9 Tim 
XteTi£&m. 4. 4 4. 8 0 Cui, 5 7- 

hmm (wa$m) .10 t i mxnr i ^is, 
11 cub.,12 v~xmm mmm) . 1 

4 KWymflS (WJfffilSD , 16 a. 16b T 
aff-y HJ1 (ftlStt) . 27, 2 8 1X9*9- 
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y (VX?) , 3 7. 38 7X?A7-y (?A 
7 ) . 5 2 #5Xi« > 7 3 ¥*fML 7 5 

y-h«s (mi ^jgjf) , 7 6 vmeiiiR (* 

l«tt»H) , 7 7 7-XK*B (Sf52?)&JgJl) , 
7 7a TW*v HI (m2c^JS«) ,78 HU 



4 (JS20&JBJ1) ,12 4 JUgB&BR (» 

2016*1), 127 «m(ffii^M).i 

2 9 gjMHi (m2CT>&m) , 1 2 8 JflBttttK 
R (SB 2 . 




[H33 
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